The spontaneous activity of hippocampal neurons during the modulation of theta rhythm by cholinergic substances.
A statistical analysis of the baseline activity of neurons, recorded intracellularly in the hippocampus of awake, nonimmobilized rabbits in three states, control and during the systemic administration of eserine and scopolamine, was carried out. Neurons of the hippocampus were additionally tested in a similar manner following the chronic basal undercutting of the septum, removing stem influences. The cholinergic substances regulate the number of neurons of the hippocampus having theta modulation and the degree of its stability, but do not influence its frequency. When the cholinergic theta rhythm is activated, regularization of the activity takes place with the suppression of delta modulation and of "complex spikes"; its blockade is accompanied by the opposite changes. Both substances stably alter the level of the baseline frequency of discharges of the majority of neurons, although the total average frequency remains constant. Regression analysis shows the predominance of a decrease in the activity in high-frequency (> 25 spikes/sec) and an increase in the low-frequency (< 25 spikes/sec) neurons during the effect of both substances. The constancy of the total average frequency and the unidirectionality of the shifts in the level of discharges of the neurons during the intensification (eserine) and blockade (scopolamine) of the cholinergic component of the theta rhythm points to the fact that the cholinergic septal input directly influences mainly the structure but not the level of the activity of the hippocampal neurons.